Myostatin negatively regulates the expression of the steroid receptor co-factor ARA70.
Myostatin is a transforming growth factor-beta (TGF-beta) superfamily member and a key negative regulator of embryonic and postnatal muscle growth. In order to identify downstream target genes regulated by Myostatin, we performed suppressive subtraction hybridization (SSH) on cDNA generated from the biceps femoris muscle of wild-type and myostatin-null mice. Sequence analysis identified several known and unknown genes as Myostatin downstream target genes. Here, we have investigated the regulation of gene expression of an androgen receptor (AR) binding co-factor, androgen receptor associated protein-70 (ARA70), by Myostatin. We show that in mouse there are two isoforms of ARA70 with high homology (79%) to human ARA70; an alpha-isoform which is a canonical ARA70 and a beta-isoform which has a 9 consecutive amino acid deletion and 6 amino acid substitutions in the carboxyl-terminal portion. Reverse Northern analysis on the differentially expressed cDNA library indicated that there is increased expression of ARA70 in the muscles of myostatin-null mice. In addition, Northern blot, together with semi-quantitative PCR analysis, confirmed that there is increased expression of ARA70 in myostatin-null biceps femoris muscle when compared to wild-type muscle. In corroboration of these results, addition of exogenous Myostatin results in down-regulation of ARA70 expression confirming that Myostatin is a negative regulator of ARA70 gene expression. Expression analysis further confirmed that ARA70 is up-regulated during myogenesis and that peak expression of ARA70 is observed following the peak expression of MyoD in differentiating myoblasts. Given that lack of Myostatin and increased expression of AR leads to hypertrophy, we propose that absence of Myostatin, at least in part, induces the hypertrophy phenotype by increasing the activity of AR by up-regulating the expression of ARA70, a known stimulating co-factor of AR.